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ABSTRACT
This study was conducted to examine the possibility that a spatial relationship exists between
demographic trends considered to be indicative of gentrification, and ongoing regenerative
activity taking place along an urban canal and the adjacent neighborhoods in a northern section
of Glasgow, Scotland. Rates of demographic change between the 2001 and 2011 Scottish
Census results for the study area were contrasted with the same variables citywide, using the
census Output Area (OA) as the aggregate unit. Results were combined to produce an index of
gentrification. Positive results towards gentrification were identified in many of the OAs for a
significant number of variables. The completed analysis indicates a spatial correlation between
the study area and positive indicators of gentrification during the study period.
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FORTH &

INTRODUCTION

Gentrification is the process whereby the residents of a neighborhood are displaced by a
wealthier incoming demographic. Phrases such as urban renewal and regeneration paint a
positive image of cities brought back from neglect, crime, and deprivation, offering a new
prosperous, vibrant life for residents. What we don’t gain from these terms and implied
promises is a sense of who might benefit, and whose lives are disrupted and damaged by these
changes. (Huq & Harwood, 2019)
There are myriad factors at play when gentrification occurs, and the combinations of these
factors are as numerous as there are incidences of gentrification itself. Each urban regeneration
project will have aspects unique to it, from who proposes it, to who designs it, to who pays for
it, to who it ultimately affects. It is this last group that must be examined to determine the
occurrence of gentrification.
Reinvention of inner cities is not a new activity, we can find examples across Europe and the
United States from the 19th century onwards. From clearing out densely populated slums in
Ireland and England in the name of health and safety, to the redesign and redevelopment of
Paris as an experiment in modernism and planning, to the strictly profit-driven land grabs so
common in (but certainly not exclusive to) today’s New York, the reimagining of our urban
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centers has become intertwined with the idea of cities as living entities, the ultimate centers of
civilization. (Vermeulen & Corijn, 2013; Seo, 2002)
Glasgow, Scotland, is an ideal setting to examine how redevelopment changes the demographic
face of a city. With a storied history as one of Europe’s first large cities, Glasgow has seen
multiple waves of prosperity and decline. As a major industrial and shipping hub, the 19th and
early 20th centuries witnessed continued growth. Construction of the Forth and Clyde Canal
linked the East and West coasts of Scotland, with Glasgow the first major port of call along the
eastward route. Far from being only a place of shipping and manufacturing, Glasgow was also a
cultural destination, with a wealth of architectural treasures in museums, schools, and
cathedrals. (Garcia, 1990)
By the middle of the 20th century, however, Glasgow was the setting for decades of urban
decline. The era of Margaret Thatcher as Prime Minister witnessed the effects of her anti-union
politics in the form of a decimated industry sector across the UK. As industry moved to other
countries, Glaswegians were faced with high unemployment, urban decay, and all of the
subsequent effects of waning prosperity. The life expectancy of a typical male in the east end of
the city was less than 60 years by 2008, earning a clinical term, “the Glasgow Effect”, while the
mention neighborhoods such as the Gorbals brought visions of razor-wielding gangs roaming
dark alleys and vacant WWII-era bombsites. (Maantay, 2013; Thorpe, 2014)
Mid-century regeneration led to the demolition of many neighborhoods, replacing them with
subsidized housing estates that effectively moved the poor out of the way, familiar sandstone
tenements giving way to brutalist concrete towers. These new schemes were often located in
less accessible areas, lacking public transportation options and other amenities, and ultimately
cutting off the residents from long-held social networks. This resulted in the destruction of
organically developed communities that were established over the course of generations,
essentially turning less economically empowered Glaswegians into refugees in their own
country. While the process of gentrification varies by location and circumstances, the outcome
is nearly always the same, with those of lesser means bearing the hardship of any results.
(McIntyre, 2008)
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As noted, the Forth & Clyde Canal has played an immeasurable role in the history and
development of Glasgow. Throughout the world, we can see that canals were of crucial
importance to the industrial revolution. The move to other locales for production and
manufacturing saw the abandonment of these waterways throughout the second half of the
20th century. A common image in many American and European cities over the past 50 years
has been that of disused canals. New York City has the infamous Gowanus Canal, as well as
Newtown Creek, a superfund site replete with “black mayonnaise” replacing actual water,
located less than 2 miles from the geographic center of the city (Figure 1). Abandoned
segments of the Erie Canal dot the map of upstate New York. Curtis Creek in Baltimore, MD
offers the adventurous access to a graveyard of ships, while a modern ecology park at London’s
Bow Creek nestles with a shallow stew of algae and discarded truck tires (Figure 2). Undesirable
due to often extreme levels of pollution, these passages have become illegal dumping sites,
traps for noxious chemical blends, and (at best) overgrown as nature begins its inexorable
process of reclaiming what we don’t maintain. (Gray, 2008; Meighan, 2013; Vermeulen &
Corijn, 2013, Carignan, 2018)

Figure 1: Newtown Creek, New York City (photos: Newtown Creek Alliance)

Figure 2: Bow Creek, East London (author’s photos)
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As cities continue to grow apace with the economy, developers and urban planners have taken
note that anything that might be tagged as “waterfront property” will have added value. Such
spaces are even rarer in non-coastal cities and are thus more coveted. While we talk about the
decline of canals as part of the urban deterioration of the past half-century, we can also see
many examples of how these waterways have been given new life as sources of recreation and
pleasure, settings for new housing and commercial projects (Figure 3). The scarcity of such
property almost guarantees it coming with a correspondingly higher price tag. (Vermeulen &
Corijn, 2013; Tieges, et al, 2020; Underwood, 2017; Vidal, 2019)

Figure 3: Camden Lock, London (author’s photo)

Figure 4: Surrey Quays, Rotherhithe, South London (author’s photo)

London’s Docklands have gone from dereliction to being the financial center of the UK, while
smaller routes off of the River Thames have been instrumental in transforming long-term
working-class neighborhoods into sites of luxury housing and artist studios. The restored
waterways bring a bucolic aesthetic to the urban setting for those able to afford to live there
(Figure 4). (Duignan, 2011; Ferguson, 2019)
The large Forth & Clyde Canal runs well to the north of Glasgow’s inner city (Figure 5, Figure 8).
A significant spur extends south into the northern reaches of Glasgow (Figure 6, Figure 7), and
like many remainders of the city’s industrial past, this waterway spent decades in decline. While
the Glasgow spur did escape the fate of several other offshoot tributaries of the main canal
(most other smaller branches are now buried by post-industrial development), many of the
neighborhoods along the route have mirrored the sense of disinvestment and abandonment of
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the canal branch itself. The presence of social housing and a predominance of underserved
lower- and working-class residents long gave place names such as Maryhill and Ruchill a rough
reputation. (McIntyre, 2008; Maantay, 2013; Meighan, 2013; Thorpe, 2014)

Figure 5: Forth & Clyde Canal, Falkirk (author’s photo)

Figure 6: Spiers Wharf, North Glasgow (author’s photo)

Given the global rise in urban development of the first decades of the new millennium, it is not
surprising that this canal spur and the adjacent neighborhoods have seen an increase in this
type of activity, casting the area as a hip destination for young professionals and creative types.
From the demolition of blighted concrete housing towers to rebranding the spur as a “smart
canal”, the process will look familiar to anyone acquainted with the 21st century take on urban
renewal. While there is no disputing that there are positive aspects of such activity, with
cleaner environs, lower crime statistics, and other results, we must not forget that as is often
the case, residents who have called the area home during the less bountiful times may find
themselves left out of the party. Are these initiatives undertaken to improve the lives of
current, often long-term residents, or to attract a newer, more affluent demographic? When
regeneration is planned, the existing community must be studied, and the proposed changes
designed to best serve those who live in the area. If those entrusted with the care and
governance of our urban spaces use their influence and resources to entice a more moneyed
sector into an area, it all but guarantees an eventual breaking down of the social fabric that our
most vulnerable citizens need the most, an ultimate betrayal. (Tieges, et al, 2020; Gray &
Mooney, 2011; Garcia, 1990; Garcia, 2020; Macfarlane, 2020)
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With this study, we examine demographic data to determine if gentrification has occurred
during a period of substantial urban regeneration. As gentrification is the displacement of
residents with those of greater socioeconomic means due to the upgrading of an area, we can
utilize population data to determine what sort of changes in the social makeup have occurred.
Census data provides a picture of the populace at decade intervals. Redevelopment in the study
area has been an ongoing process over the past three decades and continues today. The first
decade of the new millennium saw a particular array of initiatives and projects devised and
implemented in the canal spur area, and the collection of census information in 2001 and again
in 2011 allows us to gain some insight into the changes in demography during this period. (Gray
& Mooney, 2011; Gray, 2008)

Figure 7: Study area along Glasgow canal spur

Figure 8: Study area relative to city of Glasgow and Forth & Clyde Canal

Change looked at alone is certainly informative to researchers, but it does not provide any
context relating to the overlying conditions in which the change occurred. One needs to have a
measuring stick of sorts, with which to compare the change with the greater world in which it
took place. Has the residential component of a neighborhood been altered as a result of unique
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changes (e.g. new housing and business, new amenities and resources) found locally, or is the
area simply keeping pace with the times? Are the demographic changes “global” or are they
specific to the area of study? (Cohen & Pettit, 2019)
An effective means of measuring this and comparing the information is to construct an index.
More specifically, an index of gentrification can be useful for looking at the makeup of a
neighborhood’s residents. The University of Chicago’s Voorhees Center conducted such a study
in the city of Chicago based on this type of index. Using their model, an index of gentrification
was devised based on data available for Glasgow. This index will provide the means of
examining the demographic changes along the canal spur and comparing them to
corresponding data for the entire city of Glasgow during the same time span. With this, a better
understanding is gained of any shifts in population along the waterway, relative to a more
“normal” sense of change as took place city-wide. (Voorhees, 2014, Cohen & Pettit, 2019)

METHODOLOGY AND DATA
The effect of urban renewal on economically vulnerable populations is a widely studied concept
with plenty of background and literature to support the question. To explore connections
between regenerative activity and the displacement of residents, specific to a given location, in
a particular timeframe, meant each of these aspects had to be defined and subsequently
justified as relevant or necessary to the study’s purpose.
Why look at such a small, perhaps narrowly defined, space? As discussed in the introductory
section, the area adjacent to the Glasgow arm of the Forth & Clyde Canal presents a set of
conditions that are found in cities around the world. Once bustling and vital to the industrial
age, since abandoned, followed by a long period of degeneration and disinvestment, disused
canals and urban waterways become especially undesirable due to the amount of toxins
typically found within them and the associated health risks of exposure. Thus, it is common to
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find lower-income communities settling these environs, as they may be unable to afford
housing elsewhere in the city.
These areas can be the most difficult and expensive to redevelop due to costs associated with
remediation of waterways. The fact that chemical hazards may present issues in the soil a
significant distance beyond the bordering banks of the water in the form of polluted plumes in
the water table add to the reasons why these spaces remain disused for decades. Nonetheless,
the widening gap in income disparity and economic inequity has seen an expansion of
development that seems determined to leave no stone unturned, and the once-prohibitive cost
of reimagining ruined waterways is beginning to be supplanted by the potential profit of
recasting these limited areas as exclusive enclaves of luxury. (Doucet, Van Kempen, Van
Weesep, 2011)
The onset of such development in Glasgow relative to an overall upturn coinciding with the
reversal of a decades-long decline in population across the city provided an ideal situation in
which to study the phenomenon of what might be termed gentrification-within-gentrification.
With a known scarcity (“waterfront” urban property) that had decades of decline and
disinvestment, located in a growing city, we look for changes that outpace that of the city as a
whole.
The timeframe of the study is tied in with the data used. Using census data will present
limitations, but will also provide some structure, as there’s a level of consistency across data
collected by a singular umbrella entity such as the census bureau. Moreover, using census data
is optimized when the temporal aspect of the research is built around the 10-year cycle of
census collection. This study begins with data from 2001 and ends with like data from 2011.
These dates were found to correspond with significant shifts in the population of Glasgow as
well as the planning and implementation of numerous regenerative activity specific to the area
near the canal.
These positive facets are offset by limitations inherent in using census data. Primarily this
comes from the availability of aggregate units that may be larger than desired. This is endemic
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to census data and ensures the privacy of individual respondents to the survey questions. As
such, the smallest unit at which all of the chosen variables were available was used.
The study area is composed of a set of Scottish Census data units known as Output Areas (OA),
which are created by aggregating adjoining postcodes. A single Output Area contains a
minimum of 50 people and 20 households. These units are what all subsequent census units are
built from. As the population density varies by area, the size and number of people represented
varies with each OA. (Scottish Government, 2020)
The canal spur on which the geographic extent of the study is built was initially sourced as a
simple line feature class file from Open Street Map (OSM). The available OSM shape for the
canal is a simplified line file and not an accurate representation of the water’s actual shape or
extent. Scottish government data was similarly generalized. It was therefore necessary to
create a new more detailed feature class of the spur. This was done by digitizing over map
layers showing the landforms, building footprints, and streets, all from Open Street Map data,
while visually comparing the resultant polygon’s shape and extent to current satellite imagery
from Google Earth. The finished polygon was then exported as a new feature class.
The specific Output Area units composing the study area were determined by locating the
center point of the OA polygons using the Find Centroid tool. The Select by Location tool was
used to select a subset of OAs with a centroid within ¼ mile of the Canal Spur polygon. The ¼
mile distance is a known standard used for urban-based studies to estimate a reasonable
walking distance for citizen access to resources and amenities and is thus an accepted stand-in
for the distance of effect on a population. Next, the selected polygons were exported to create
the Study Area feature class. (Maantay & Maroko, 2018)
While the centroids fall within the determined distance from the canal spur, the size and shape
of each unit means that the actual study area is not confined to a uniform distance from the
canal. Output Areas are the smallest unit of census data available from the Scottish census,
therefore clipping the polygons to a specific distance or buffer around the canal would result in
partial parcels. With no further level of determining the true population distribution within
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each parcel, it would not be possible to determine an accurate population for a subsection of
an Output Area.
The aggregation of Output Areas will change from one census to the next. The two dates used
in this study, 2001 and 2011, differ slightly in number of units. The 2001 census data returned
86 Output Areas with their centroid falling within ¼ mile of the canal spur, while the 2011
census returned 101 OA units. The spatial area also differs slightly for each year, with 3.6 sq. km
for the 2001 data and 4.2 sq. km for the 2011 data. As Output Areas are calculated based on
the number of people and households, these differences are the result of population changes
from 2001 to 2011. Glasgow’s population increased between the start and end dates of the
study, and as will be discussed, the percentage of increase in the area along the canal was
greater than the citywide average. These variances in number of aggregate units and size of
area were not problematic for the purpose of this study, as the means of selecting units was the
same for each of the years. Thus, any differences are in fact representative of the changes
being studied.

Index of Gentrification
An index of gentrification was devised after the work of the Voorhees Center at the University
of Illinois Chicago. For the Voorhees study, a series of thirteen demographic variables were
used to determine the socioeconomic standing of the population of Chicago:
% Black

% Owner-occupied

% Latino

% Female Households with Children

% White (Non-Hispanic)

% Private School Attendance (Pre-K through 12)

% Children (Age 5-19)

% College Education (Bachelor’s degree or higher)

% Elderly (Age 65+)

Median House Value (Adjusted for inflation)

% Families Below Poverty

Median Family Income (Adjusted for inflation)

% Manager Occupations
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The rate of change in these variables for each census unit was compared to the average rate of
change in these variables across the full city for the same time periods. The resulting
differences were then used to determine whether an area of study had significant increases or
decreases and rates of change that did not follow the trend across the greater area. Depending
on the variable, higher or lower rates than the regional average indicated a demographic shift
consistent with gentrification. (Voorhees Center, 2014; Hudspeth, 2003)
For this study, rates of change in demographic variables between two Scottish census surveys
were determined per aggregate unit across the study area in Glasgow. Rates of change in these
variables for the same period of time were then calculated at the same aggregate for the whole
city. A comparison of city-wide rates with those in the study area subset resulted in figures
which were then assigned a binary score of +1 for a positive indication of gentrification and -1
for a negative indication. Units with a composite score equal to the city average are assigned a
value of 0.
Scottish Demographic Data
Scottish Census data from two consecutive collections, 2001 and 2011, was downloaded for the
study. A series of variables to be used as indicators of gentrification were chosen based on
three qualifiers:
•

Accepted data used in existing gentrification studies, primarily that of the Voorhees
study from Chicago

•

Available data from the Scottish Census that replicates or can be used as a proxy for
accepted data used in existing studies

•

Availability of equivalent data in both the 2001 and 2011 datasets

Research using census data for identifying gentrification trends is common, with similar
variables used as markers for determining the socioeconomic status of residents. There are,
however, significant differences between US and UK Census data. The information that is
collected, units of aggregation, and how the results are disseminated to the public all differ
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between the two countries. Thus, we diverge from the previous studies by A.) using different
variables as proxies for unavailable data, and B.) scaling back the number of variables used.
With the premise of gentrification being that the arrival of a more affluent demographic in an
area will result in residents of lesser means being pushed out, income data is the primary
indicator in any gentrification research. The UK Census does not offer detailed income data at a
useful unit for this study. With this restriction, a number of variables were chosen to proxy for
defining the socioeconomic level of participants as conducted by Voorhees, and were then
downloaded for Glasgow from the Scottish Census web site:
•

Housing Tenure

•

Age

•

Labour Class of Household Reference Person

•

Education Level

•

Baseline Health

•

Single-Parent Households

•

Ethnicity

Housing Tenure: These figures were used to determine the rate of home ownership. Ownership
over renting has been correlated with socioeconomic status. Owning one’s home rather than
renting is generally more attainable for those with a greater financial means. A neighborhood
with high homeownership is typically seen as more stable and desirable, in turn elevating
property values and local rents, while increasing the financial burden on lower-income
residents. (Wyly & Hammel, 2004)
Age: The social classes who drive gentrification as consumers tend to trend younger. Young
urban professionals with higher income who have not developed a familial tie to anywhere are
more likely to move into an “up-and-coming area”. Conversely, the elderly population are less
likely to move about as readily, typically having decades of raising families and being part of a
community as reasons for wishing to stay put. Overall, elderly residents are more likely to have
been in a neighborhood longer than younger residents, if only due to having lived longer.
14

Elderly persons may also be more limited economically, as retirees on fixed incomes will find
terms such as ‘up-market’, ‘luxury housing’, ‘artisanal, and ‘bespoke’ as signals of the
unaffordable in both housing and goods. For this study, the percentage of residents aged 64
and over were calculated. (Ley, 1992)
Labour Class of Household Reference Person: The Household Reference Person is effectively
the head-of-household, although this may not be exclusive. For our purposes, we are looking at
the percent of households with the resident reporting as the reference person working in an
upper-level professional sector, including upper management, administrative, and supervisory
roles. These are often referred to as “white-collar” jobs, and the higher positions in this realm
are among the higher-paid jobs in the workforce. (Hammel & Wyly, 1996)
Education Level: This study looks at the percentage of respondents with a minimum education
attainment of Level 4, which includes advanced degrees and graduate school. This is a standard
indicator for many social and economic studies. People with higher levels of education are
more likely to get better jobs and as such earn a higher income. (Wolla, 2017)
Baseline Health: This is a little more unusual of a variable to use for this type of study.
However, public health is known to be tied to economic factors. People who are unhealthy may
work less, underperform at their jobs, have a harder time securing employment, be relegated
to lower-income employment, and therefore be financially vulnerable residents in an improving
neighborhood. (Maantay & Maroko, 2015)
Single-Parent Households: This is another variable used in census-based studies of
gentrification. A single-parent household is likely to have the one adult paying all the bills and is
thus prone to having less disposable income and being economically disadvantaged.
(Glendinning and Millar, 1987)
Ethnicity: Another standard factor in gentrification studies. It is a general indicator of
gentrification that the incoming affluent residents are often white, while the people who are
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being driven out are often people of color or other minorities. Furthermore, racial disparity in
income and employment opportunities are known issues globally. (Hammel & Wyly, 2004)
Index Calculation
An index score was calculated for each census data set (2001 and 2011) which can be read singularly and
then as a comparative figure between the two periods. For example, we can see the percentage of
residents aged 64 and over in the study area compared to the citywide percentage for each of the two
census datasets, and then we can compare the differences between the two times.
The result from a variable’s comparison with the city-wide average must also be determined to be
positive or negative based on how the factor relates to socioeconomic gain or loss. An increase in home
ownership above the city average is also a positive (+) indication of gentrification, while an increase in
single-parent households would be a negative (-) indicator of the gentrification process.
Utilizing a composite single score for the city-wide data creates a stable baseline, allowing individual
units (census output areas) in the study area to be compared individually or collectively, and against one
another relative to the city score at any given time. These comparative scores are informative on their
own as static snapshots of an area at the time the data was collected, but to determine the presence of
gentrification, it is necessary to view gentrification as a process. An area can be well above the
socioeconomic average for the overall city, but if it has maintained that status over a given period of
time, this would not indicate a shift in the demographics of the area. It is the change, relative to the city
average, that informs us of these shifts. The city as a whole may experience growth or decline over time,
which may or may not impact a specific area to any degree. The use of the index allows for the
comparison of an area with another area, relative to the city average, thus giving a meaningful look at
the study area within the context of the overall socioeconomic scenario at the time of the survey.

Technical
ESRI: ArcMap, ArcGIS Pro
Microsoft Excel
Data Sources
Scotland Census: 2001, 2011 demographic data and map layers
Open Street Map: non-demographic map layers
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RESULTS
Attainment of Higher Education

Figures 9 & 10: Percentage of population in study area holding Level 4 education or

In 2001 17.93% of the population of Glasgow held a Level 4 education or higher, which increased to
25.91% by 2011. This is an increase of 7.98% over the decade. The study area showed that in 2001
18.31% of the population held a Level 4 degree or higher, and in 2011 the rate for the study area was at
32.86%. This is an increase of 14.55% over the decade. The percentage of residents in the study area
holding a higher (Level 4 or above) educational degree increased at a rate 6.57% higher than found

city-wide during the period between 2001 – 2011, resulting in a score of +1, positive for
gentrification.

Figures 11 & 12: Index scores for percentage of population in study area holding Level 4
education or above, 2001, 2011.
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Single-Parent Households

Figures 13 & 14: Percentage of households in study area with a single parent, 2001, 2011.

In 2001, 11.47% of households were of single-parent status. This increased to 12.37% by 2011, an
increase of 0.9% over the study period. In the study area, 11.48% of households were single-parent
status in 2001, and in 2011 the rate was at 11.92%. This is an increase of 0.04%, which is 0.86% lower
than the city-wide figure, resulting in a score of -1, a positive indicator of gentrification for this variable.

Figures 15 & 16: Index scores for percent of households in study area with a single parent, 2001
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Ethnicity

Figures 17 & 18: Percentage of total population in study area who are white, 2001 & 2011.

The city-wide population of Glasgow in 2001 was 94.54% white. By 2011 the figure was 88.42%, a
decrease of 6.12%. In the study area, white residents comprised 93.7% of the 2001 population, and
83.12% in 2011. This is a decrease of 10.58%. This shows a decrease in the white population of 4.46%
more than that recorded city-wide during the same period, which results in a score of -1. This represents
a negative indicator for gentrification based on the index for this variable.

Figures 19 & 20: Index score of percentage of total population in study area who are white, 2001 & 2011.
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Age

Figures 21 & 22: Percentage of total population in study area age 64 and above, 2001 & 2011.

In 2001, the city-wide percentage of residents aged 64 and up was 15.69%, decreasing to 13.85% by
2011, a decrease of 1.84%. In 2001, 14.78% of residents in the study area were over the age of 64, while
in 2011 the percentage was 11.09%, a decrease of 3.69%. This shows that the percentage of residents
aged over 64 years in the study area decreased by 1.85% over what this demographic decreased citywide during the same period, resulting in a score of +1, a positive indicator for gentrification.

Figures 23 & 24: Index scores for percentage of total population in study area age 64 and above, 2001 & 2011.
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Baseline Health

Figures 25 & 26: Percentage of study population reporting poor health, 2001 & 2011.

In 2001, the city-wide baseline health reportage for residents was 60.21% good, 24.13% fair, and 15.64%
poor. The 2011 figures for this were 77.47% good, 13.81% fair, and 8.7% poor, showing an increase in
residents reporting good health of 17.26%, and a decrease in those reporting fair to poor health of
10.32% and 6.94% respectively.
The 2001 statistics for the study area were 57.1% reporting good, 24.3% fair, and 18.5% poor health. In
2011 these statistics were 76.6% reporting good, 14% fair, and 9.38% poor health. This shows an
increase of residents reporting good health of 19.5%, and a decrease in those in fair and poor health of
10.3% and 9.12% respectively during the decade. Thus, residents in good health increased 2.24% above
the city-wide rate, those in fair health with the same rate of change, and those with poor health
decreasing 2.18% above the city rate. This gives an index rating of +1 for both the rate changes for those
in good health and poor health, a positive indicator for gentrification during the period of 2001-2011.

Figures 27 & 28: Index score of percentage of study population reporting poor health, 2001 & 2011.
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Housing Tenure

Figures 29 & 30: Percentage of owner-occupied residences in study area, 2001 & 2011.

City-wide in Glasgow, the 2001 rates for type of home occupancy were 48% homeowners, 39.21% social
renters, and 7.73% private renters. The rates for 2001 city-wide were 45.57% homeowners, 36.68 social
renters, and 15.33% private renters. This indicates a decrease in home ownership as well as residents using
social housing, and an increase in those renting their home from a private owner.
For the study area, home occupancy in 2001 consisted of 28% owner-occupied, 57.6% social rented, and 6%
privately rented. These figures for 2011 were 25.4% owner-occupied, 54.4 socially rented, and 16.4% rented
from a private owner.
To calculate the index score, we use the following: Owner occupancy declined less in the study area than city
wide: +1 positive indicator; Social renting declined more in the study area than city-wide: +1 positive indicator;
Private rentals increased in the study area more than city-wide: +1 positive indicator;
A total of +3/3 gives us a final index of +1, a positive indicator for gentrification.

Figures 31 & 32: Index scores for percentage of owner-occupied residences in study area, 2001 & 2011.
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Labour Class of Household Reference Person

Figures 33 & 34: Percentage of households with reference person in upper-level employment, 2001 & 2011.

The Glasgow-wide data showed that in 2001, 38.1% of household-reference persons worked at a higherlevel job, which increased 11.7% to 49.9% by 2011. In the study area, then percent in 2001 was 37.7%,
which increased 15.5% to 53.2% by 2011. The rate of increase was greater in the study area than citywide, and the overall percentage of respondents with higher-level employment also outstripped the city
average. The indexes for percentage of respondents and the rate of increase over the decade are both
+1, positive indicators for gentrification.

Figures 35 & 36: Index scores for percentage of households with reference person in upper-level employment, 2001 & 2011.
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Comprehensive Index Scores for Study Area

Figures 37 & 38: Mapped index of gentrification for study area, 2001 and 2011

Six of our seven variables showed a positive indication of gentrification
Higher Education: positive +1
Single Parent Families: positive +1
Ethnicity: negative -1
Age: positive +1
Health: positive +1
Housing Tenure: positive +1
Higher Employment: positive +1
2001: 86 units, total population: 9527

2011: 101 units, total population: 10547

Minimum: -5

Minimum: -5

Maximum: 7

Maximum: 7

Sum: -16

Sum: 17

Mean: -0.186

Mean: 0.168

Standard Deviation: 2.85

Standard Deviation: 2.87

No Nulls

No Nulls
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DISCUSSION

Gentrification Index
Study results were derived from a set of seven qualifiers chosen from the Scottish Census.
These are modeled on studies of change and neighborhood gentrification in Chicago conducted
by the Nathalie Voorhees Center of Chicago, and from the research guide for measuring and
understanding displacement created by Mychal Cohen and Kathryn Pettit for the Washington
DC National Neighborhood Indicators Partnership (NNIP).
Census information collected in the UK differs from the USA. Notably, income data is not
included in the UK survey, as it is considered private and therefore rather invasive to ask for
such information. This is a key indicator, as the displacement of a population with lower
economic status by incoming people with greater financial means is the core concept of
gentrification. Housing costs such as rental prices and mortgage payments are similarly omitted
from census data in the UK. As such, the creation of the index for this study required
establishing a set of variables that would form a proxy for this data. While there is no absolute
way of replicating this information and the subsequent results obtained from indexes based on
a USA version of the survey, there are other variables found in the UK data which have
underlying relationships with the financial position of individuals and households. These
indicators work together as well as individually. An example would be how education level
impacts employment opportunities which then affects income and therefore level of
vulnerability to increased cost of living in an area. (Voorhees, 2014; Cohen & Pettit, 2019;
Tunstall, 2005; Martin, 2017)
Notable in the creation of this index is that the variables are not ranked in terms of importance
in determining evidence of gentrification. The index is non-weighted, with equal value given to
each indicator. The synergistic nature of using multiple qualifiers to proxy for otherwise
unavailable information results in a degree of subtlety and nuance which is well served by a
non-weighted index format. Using a weighted analysis requires a subjective process. However,
the limitations in aggregate unit and other factors are an inherent aspect of working with
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census data. Therefore, giving equal value to each of the seven variables effectively eliminates
unintended bias from assumption. (Tareq, et al, 2021)
The results of the index indicate that six of the seven variables used return a positive score for
gentrification. These scores are the sum of individual scores for each Census Output Area based
on whether the unit reported a rate of the given variable that was either higher, the same, or
lower than the average for the city as a whole. The city-wide average represents a baseline of
conditions at the time of the Census, with all sectors of the population represented: wealthy,
poor, old, young, professionals and unemployed, all ethnicities, and other values used in the
index. This information is used to compare the responses from the subset units near the canal
spur to identify those where indicators were higher or lower than the city average.

Overall Population Change
Before looking at differences in the indicator variables, it is notable that the Glasgow
metropolitan area experienced a growth in population beginning in 2002 and continuing to the
present. The city saw either a decline or no change in its population over the preceding four
decades. This could in fact indicate gentrification across the city of Glasgow during this time,
with the phenomenon more pronounced in the study area. This would exacerbate the financial
hardship of those displaced by incoming wealthier residents, with increasing housing demand
and costs across the city making it more difficult for the disadvantaged to find affordable places
to move to, resulting in increased distances from any familiar community. (Meighan, 2013).
This study begins with census data collected immediately prior to the reversal of a long era of
population stasis/decline. The figures showed that from 2001 to 2011 Glasgow’s population
increased by just under 3%, while the study area experienced a growth of 10%. The difference
we see between the rates of growth across the city versus that seen in the study area is
significant: an almost 8% higher rate in the study area.
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Figures 39 & 40: Population increase in study area between 2001-2011

An increase in the population of a city is, by itself, an indicator of flux and will bring about
changes in demographics. To look at a specific area of the city for evidence of change that is
exceptional, the use of an index allows the comparison of a specific area or subset of data
against the greater city data to reveal if demographic shifts local to the study area are unique to
the neighborhoods along the canal or are simply consistent with city-wide trends.
Examining the determinants used in the index can provide a greater understanding of this
difference. The increased population in parcels along the canal branch are not necessarily the
simple result of more people moving into the city in general, or a higher birth rate, but rather of
a socioeconomic shift in the demographic makeup of the area. There is a synergistic effect
among these indicators, and the use of a multivariate index allows the information to be looked
at collectively and as individual components.
First, we can simply compare figures for each variable at the two levels at the start and finish
dates of 2001 and 2011. These figures give us a snapshot of conditions at the time, and answer
more general questions:
•

Was there change in the variable during the study period?

•

How great was the change?

•

How did the amount of change vary across the census units in the study area?
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From there, we look at the rate of differences between the study area (A) and the city-wide
data (B) from the start to end date. This begins our comparative analysis. This involves three
considerations:
•

The presence of change in the difference between A and B.

•

Whether any change was positive or negative.

•

The amount or rate of that change.

Commonly accepted indicators of gentrification when examining an incoming population’s
demographics include ethnicity, age, higher education, income, home ownership, property
value, level of employment, single parent households, and minors in private education. The
Voorhees study utilized 13 variables derived from these categories. For this study, the
differences between data available from the Scottish Census versus the USA Census
necessitated establishing a set of variables that either provide the same basic information, can
proxy for the information, or can add to the established information protocol. (Ley, 1992;
Hudspeth, 2007)

To these ends, the following variables and subsequent results are as follows:
Education and Employment
An increase in the education level of residents is a widely used indicator of gentrification. Level
4 is a certification within the UK educational system and would represent the completion of the
first year of a bachelor’s degree. The number of residents holding a level 4 education or higher
increased across Glasgow over the study decade by a significant amount, nearly 8%. However,
in the study area this increase was over 14%. This outpaces the increase in population and may
impact other variables. For example, more people with an advanced education would translate
to more people able to gain higher employment. Subsequently, people holding higher-paying
jobs are able to pay more for housing and other amenities. Thus, the increase in competition
for housing due to an increase in population, coupled with an increase in better educated
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higher-earning residents, will result in even greater housing costs. This in turn places greater
financial burden on less affluent residents. (Voorhees, 2014)
The demographic shift in the study area is further bolstered by the relationship between
education and employment to economic status. Without data for family income, figures for
residents working in higher employment sectors serve as both a social and economic indicator.
Upper administrative and managerial white-collar professions are typically at the higher end of
the salary schedules.
Comparing data from 2001 and 2011 revealed an 11.7% increase in household reference
respondents holding higher-paying jobs city-wide to 49.9%. In the study area, the percentage of
people in these jobs rose to 53.2%, the rate of increase 15.5%.
These positions are most readily attained by people with some level of post-secondary
education. The upward mobility in employment is not on a par with the numbers of those
seeking higher education, however. Those in the study area with Level 4 or higher education
nearly doubled during the study decade, while the percent of people in higher employment
rose by less than one third. This discrepancy further highlights the challenges of less
advantaged residents. While we can postulate that a near doubling of degree seekers must
indicate that at least some portion of economically disadvantaged residents actively sought
further education, this did not translate into a corresponding rise in attainment of more
lucrative employment.

Housing Tenure
Housing tenure is inextricably tied to economic demographics. Global changes over the past
half-century have radically altered the post-WW2 promise of prosperity where a nuclear family
owns their home and raises a family with the father as sole breadwinner. Costs of home
ownership and/or rising rents put the economically vulnerable at greater risk of displacement.
Homeowner occupancy declined throughout Glasgow by almost 3% during the study, and the
cumulative figure for the study area was nearly identical. (Cohen & Pettit, 2019)
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At the same time, socially assisted renting decreased city-wide, and this is also shown to have
occurred at a nearly identical rate in canal-adjacent neighborhoods over the study decade.
Trends away from assisted housing suggest an overall economic upturn and higher employment
statistics.
Market-rate rentals are driven by how much people are willing to pay to lease a residence. In a
gentrifying area, market rates for renting will increase above the average rate in the city and
have the effect of forcing out lower-income residents and drawing in a wealthier demographic.
The number of residents in private rentals at market value increased greatly in the study area,
constituting only 6% of the households surveyed in 2001, and rising to 16.4% by 2011. While
the city-wide increase of private renting for the same period was notable, from 7.7% to 15.3%,
this trend was clearly stronger in the area around the canal spur. (Huq & Harwood, 2019)
Significantly, despite the demolition of many high-density social housing schemes during the
1990s and early 2000s resulting in the relocation of large numbers of lower income residents,
the population within the study zone increased notably during the study period. Coupled with
the increase in market-rate rentals, the increase in demand for housing targeted towards a
more affluent market is consistent with gentrification (Doucet, et al, 2011).
All three of these housing variables can act as indicators of either an increase in more affluent
residents, a decrease in financially disadvantaged residents, or a combination of both.

Single Parent Families
We can find connections within housing tenure with how family structures have changed, and
this too has economic repercussions which relate back to how the demographic shift in the
study area manifests. Households with a single parent are generally less economically
empowered than two-parent families, due there being a single income, or perhaps no
employment-derived income at all, for the household. Home ownership or the ability to be selfreliant in terms of paying market rent, rather than utilizing social housing, is often out of reach
for many single parents. Economically, households with dependent children and a single
income are more vulnerable to rising costs of an upgrading neighborhood.
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It bears consideration that besides basic economics, other factors can be at play regarding the
experience of working single parents in gentrifying neighborhoods. A single parent maintaining
a household may be less likely lack the time or attention to benefit from or enjoy new
amenities and activities that gentrification brings.
Across Glasgow, there was a small increase of 0.9% in single-parent households from 20012011. The study area saw a marginally smaller increase than the rate for the city as a whole, at
0.04%. While from a statistical angle this does present as positive indicator for gentrification
within the index, the degree of difference was small enough so as to be of questionable value.
When coupled with societal changes, including higher divorce rates and a de-stigmatization of
single mothers, differences of well under 1% between the study area and the city overall
become difficult to associate with any significant shift in demography.
Age and Health
The age and physical well-being of residents provided further insight into how and why
gentrification is recognized in the study. A decline in senior residents is a commonly used
indicator in gentrification studies. The number of residents aged 64 and up declined across
Glasgow from 2001-2011. However, this decline occurred at a higher rate in the study area
during the decade, suggesting a younger demographic coming to the fore along the canal. An
elderly population are more likely to be on a fixed income through retirement, making
increases in housing and other costs acutely felt by this sector. While gentrification impacts
vulnerable residents economically, there are other social aspects that can be important to
certain demographic sectors. A younger population with more disposable income will bring its
own culture, which may be alienating to older, long-term residents. This lessening appeal of a
neighborhood to long-term residents, along with rising costs, effectively serves the trend of
displacement. (Voorhees, 2014; Seo, 2002)
For this study, self-reported health conditions are also used as ancillary information with figures
for the aged population. The Scottish Census includes ratings of overall health on a scale, from
very good to very poor. The number of classes in the scale varied between the two collection
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dates, with additional classifications in the 2011 data folded into a 3-class scale (Good, Fair,
Poor) to approximate that used in the 2001 survey.
The statistics indicated that the study area experienced a rate of increase over the city-wide
rate in healthier individuals (19.5% vs 17.26%) as well as a greater rate of decrease in unhealthy
individuals (9.12% vs 6.94%).
While the elderly are more likely to develop health issues, this is also culturally consistent with
an incoming population poised to benefit from gentrification. Younger, wealthier urban
dwellers who are more likely to pursue an active lifestyle will utilize health and fitness
amenities and activities. This demographic shift in this direction will create demand for healthy
lifestyle options.
Outside of any assumed relationship between respondents reporting poor health and the
senior population, this indicator also supports the connection of education and employment
data with gentrification. It can be reasoned that healthier individuals will perform better in
academic pursuits and advance at a higher rate through career trajectories. The inverse would
be the case for individuals suffering chronic poor health, ultimately rendering them
economically and socially more vulnerable to the effects of gentrification.

Ethnicity
Between 2001 and 2011, the white population decreased by 6.12% in Glasgow, despite an
overall increase in the city’s population during the same period of time. A comparison of the
data, however, reveals that the decrease in white residents was 10.58% in the study area. This
suggests that fewer white residents moved into the study area, more white residents left the
area, more non-white residents moved into the area, or some combination thereof.
While we do not have comparative data showing the ethnicity with the other indicators, such as
the percentage of respondents in higher-level employment by race, throughout much of the
western world white populations are empirically understood to be economically advantaged
over their non-white counterparts. We can refer to previous index-based gentrification studies
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and, as gentrification is typified by an influx of more affluent residents, surmise inverse findings
when using ethnicity as a marker and that our data suggests a negative rating of gentrification
in the canal-adjacent area.
Using this unweighted index requires us to read the results as reported, a negative indication of
gentrification. However, as the other variables returned a positive indication, it is worth
considering other scenarios here. The data for level of education and employment is
significantly on trend with gentrification in the study area. If this is considered with the increase
in population, a logical conclusion would be that while the study area attracted more non-white
residents between 2001-2011, these were people with higher degrees of education working in
higher earning sectors of the job market. Thus, while as an indicator ethnicity has shown
correlation with socioeconomic disparity time and again, it is the interactive relationship among
the variables that provide needed context. While the limitations of census data prevent
exploration beyond a certain point, the cumulative index score allows us to view the data and
results synergistically and contextually.

Conclusion
Glasgow has seen significant planning initiatives for revitalization and development over the
past 3 decades, lifting the city from its rougher reputation of the mid to late 20th century to that
of a desirable cultural hub. Projects along the canal spur have been the subject of debate
among city planners, academics, social and political activists, and residents themselves. A
primary concern is who will benefit from these renewal initiatives and will current and/or longterms residents and communities be negatively impacted and ultimately driven out of the area.
(Garcia, 1990; McKean, 2017)
With six of our seven variables showing a positive indication of gentrification, this study has
resulted in the conclusion that the region of neighborhoods along the Glasgow arm of the Forth
& Clyde Canal did experience a significant shift in demographics towards a less
socioeconomically vulnerable population between 2001 and 2011. The start date of the study
(2001 Census) immediately followed the beginning of a continuing era of population growth
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across the city. An increase in planning and development initiatives occurred during this period
as well. The decades following the study period have witnessed accelerated activity of a similar
nature, which has only really been slowed by the Covid 19 pandemic. An examination of the
data from the following census (2021) will be telling, although scheduling of the survey has
been interrupted by the pandemic. There is a wealth of further work that is possible with the
existing data. The index for this study viewed the city of Glasgow as an average, measuring the
study area against this single figure. Spatial and statistical analysis of the city-wide data may
reveal patterns indicating higher rates of gentrification elsewhere, and cross-comparison of
each unit of the study area may result in smaller areal trends along the canal which could be
investigated with regard to what other factors are unique to these locations.
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